Brownfield land is one of the least exploited resources forurban development in a number 21 of Eastern European countries. Establishing a rational strategy for redeveloping brownfields is an 22 unambiguously complex task that requires considering a number of different economic, social, 23 physical and environmental factors. The strategic decision-making has a long term impact on the 24 quality of life, ecological balance and urban structure. Therefore, the paper is aimed at developing 25 a comprehensive set of criteria that contribute to the redevelopment of brownfield land in urban 26 areas. Itfocuses on six main development strategies that embrace creating residential, green, 27 commercial, recreational activity and industrial areas or leaving land as a reserve. Geographic 28 information system (GIS) tools are employed to collect thespatial information, obtain the initial set 29 of criteria and derive the statistical data. Expert's evaluations along with a statistical method of 30 gauging the level of concordance of their opinion combined with Delphi method areusedfor 31 determining significance of criteria within economic, social, physical (urbanistic) and environmental 32 criteria groups. This studyestablishes the most significant criteria for implementing different 33 scenarios of the brownfield land redevelopment in Vilnius, Lithuania.Developed framework will 34 support the decision-making process in the brownfield land redevelopment aiding a sustainable 35 urban planning. 36 Keywords: brownfield land, decision making, criteria analysis, sustainable urban development 37 38 1. Introduction 39 The reclamation of brownfield land, including old industrial and commercial areas, remains one 40 of the priorities set by the EU policy aimed at gradually increasing density of population in urban 41 areas. It has been estimated that approximately 500 000 hectares of brownfields suitable for 42 reclamation were in Europe in 2005. Today, the large proportion of the brownfield land is still 43 available for regeneration. It can be utilized for raising the economic attractiveness of cities to new 44 Field Code Changed Field Code Changed Sustainability 2017, 9, x FOR PEER REVIEW 2 of 17 investment, preserving urban identity, improving social climate and developing the prevention of 45 natural elements in the city.
expert met at least one of the following requirements: 1)To have three years of experience in spatial projects; 3) To have three years of experience in policy making with respect tourban development, spatial planning and real estate market. smaller number of criteria required be comparing and evaluating by the expert. Experts were asked 149 to fill in created proprietary forms in which they were required to state weights of criteria in per cent.
150
Overall, 12 experts have responded. In order to assess agreement among experts in respect to criteria weights, the theory of Kendall 153 was applied [61] . Initially, themagnitudes of criteria weights were ranked. Since, each brownfields 154 regeneration scenario is perceived in different way, weights of the criteria were determined 155 considering each scenario T1-T6separately. Such ranks were denoted as eik, where i =1,2,..., m is the 156 index of criteria (in our case, m is equal to 4 or 5) while k=1,2,..., r is the index of denoting experts (r -157 is the number of responded experts, which counts 12 in our case). Kendall'sW was used in the chi- 
The number of degrees of freedom υ = m -1. For the test statistics, the level of significance α=0.05
178 whereφdenotes the sets of equal ranks, and tφ denotes the number of equal ranks within a set within 179 φ.
180
Averages of weights elicited from experts, which were found to be concordant, were used in the 181 followed analyses. The overall methodology pipeline is shown in Figure 1 . 
214
The GIS data collected in Lithuania showed that the capital city Vilnius contains a brownfield 
Altogether they form list of criteria (Table 1) used for further expert 
.3. Establishing the Weights of Criteria
the choice of scenario for brownfield land redevelopment from different perspectives. In this study, 229 the mathematical model described below was used for deriving weights of key 18 criteria. This is a 230 compulsory initial step required for applying multiple criteria evaluation. 
232

266
revealed the results presented in Table 9 .
267 268 
where k is the index of groups, ik is the index of criteria within group Ck.
278
For each brownfield redevelopment scenario T1-T6, the weights of the criteria groupswere 
289
In order to establish the most significant criteria contributing to the redevelopment scenarios of 290 brownfield land, the weights of all criteria for each brownfield redevelopment scenario were derived 291 as described in Methodology( Figure 6 ). For convenience of decision-making process the calculated The results revealed the most significant criteria contributing to the redevelopment of 299 brownfield land applying a particular scenario Ti. As a result, the following most significant criteria 300 for each case of brownfield land redevelopment scenario were identified:
301
Scenario T1-the criteria of the environmental group have a decisive impact, particularly criteria N3
302
(green areas per inhabitant, ωN3 = 0,089) and N4 (pollution from transport, ωN4 = 0,095).
303
ScenarioT2 -the criteria of the economic group have a decisive impact, particularly criteria E1
304
(investments in infrastructure, ωE1 = 0,112) and E2 (cost of new rental estate, ωE2 = 0,099).
305
ScenarioT3 -the criteria of social and urbanistic groups have a decisive impact, particularly criteria 
311
(distance to the city centre, ωU5 = 0,063) and N2 (pollution from heavy industry, ωN2 = 0,078) have 312 the major impact.
313
ScenarioT5 -the criteria of the social group have a decisive impact, particularly criteriaS5 (ωS5 = 0,091) 314 specifying accessibilityto education and pre-school educational establishments.
315
ScenarioT6-is strongly affected by environmental and urbanistic criteria among which criteria N3
316
(green areas per inhabitant, ωN3 = 0,102) and U1 (empty sites per inhabitant, ωU1 = 0,082) have the 317 major impact.
318
To conclude, the average weights of criteria significance (ωMi) and standard deviation (di) were 
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In order to deal with the complex decision-making processes, several multi-criteria decision 
